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(57) Described herein is an apparatus that includes
a minimum equipment list (MEL) data module and an
impact assessment module. The MEL data module de-
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sociated with the deferred maintenance based on the at
least one operational limitation.
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Description

BACKGROUND

[0001] This disclosure relates generally to the mainte-
nance of aircraft, and more particularly to assessing the
operational impact of deferring the maintenance of air-
craft.
[0002] There are many systems and methods for man-
aging the maintenance of aircraft. These systems can
schedule routine periodic maintenance events for an air-
craft. Additionally, conventional maintenance manage-
ment systems may be able to accommodate an unex-
pected maintenance event occurring on an aircraft by
coordinating maintenance resources on the ground to
repair the fault associated with the unexpected mainte-
nance event.
[0003] However, airline systems typically have proce-
dures in place to allow for the deferral of maintenance.
For example, operators of an airline system may choose
to defer maintenance, or forego the repair of a fault, for
various reasons, such as maximizing customer utility.
The deferral of maintenance is generally acceptable from
a regulatory standpoint when the deferral does not sig-
nificantly lessen the safety of the aircraft.

SUMMARY

[0004] The subject matter of the present disclosure has
been developed in response to the present state of the
art, and in particular, in response to the limitations of con-
ventional aircraft maintenance systems. Specifically, al-
though some conventional aircraft maintenance systems
may facilitate the monitoring of aircraft faults, delivery of
information regarding limitations for deferring mainte-
nance, and the entry of information regarding a deferred
maintenance event, such systems do not assess the op-
erational impacts associated with the deferral of mainte-
nance. In other words, there are no conventional aircraft
maintenance systems that obtain information regarding
deferred maintenance events, determine operational lim-
itations associated with deferred maintenance events,
and determine operational impacts associated with the
deferred maintenance events based on the operational
limitations. Accordingly, the subject matter of the present
disclosure has been developed to provide an apparatus,
system, and method for assessing operational impacts
associated with the deferral of aircraft maintenance that
overcome at least some of the above-discussed short-
comings of the prior art.
[0005] According to one embodiment, an apparatus in-
cludes a minimum equipment list (MEL) data module and
an impact assessment module. The MEL data module
determines at least one operational limitation associated
with deferred maintenance on a vehicle. The impact as-
sessment module determines an operational impact as-
sociated with the deferred maintenance based on the at
least one operational limitation. At least one of the MEL

data module and the impact assessment module com-
prises one or more of hardware and executable code,
where the executable code is stored on one or more com-
puter readable storage media. In some implementations
of the apparatus, the MEL data module categorizes the
at least one operational limitation into one of a plurality
of operational impact categories. The operational impact
can be associated with the one of the plurality of opera-
tional impact categories. The plurality of operational im-
pact categories may include at least two operational im-
pact categories selected from the group consisting of
maintenance impact, crew impact, passenger impact,
and economic impact. The MEL data module can deter-
mine a plurality of operational limitations. Furthermore,
the MEL data module may categorize at least one of the
plurality of operational limitations in a first of the plurality
of operational impact categories and at least one of the
plurality of operational limitations in a second of the plu-
rality of operational impact categories. The operational
impact can include a first operational impact associated
with the first operational impact category and a second
operational impact associated with the second operation-
al impact category.
[0006] In some implementations of the apparatus, the
impact assessment module assigns one of a plurality of
operational impact values to the operational limitation.
The operational impact can be determined based on an
assigned operational impact value. The MEL data mod-
ule can determine a plurality of operational limitations.
The impact assessment module assigns one of a plurality
of operational impact values to each of the plurality of
operational limitations. The operational impact can be
based on an aggregation of the operational impact values
assigned to each of the plurality of operational limitations.
The operational impact may be one of a plurality of op-
erational impacts, where each of the plurality of opera-
tional impacts is associated with a different aggregated
operational impact value threshold.
[0007] In certain implementations, the apparatus in-
cludes a maintenance query module accesses at least
one deferred maintenance record associated with the de-
ferred maintenance from a maintenance information sys-
tem and determines an MEL item from the at least one
deferred maintenance record. The MEL data module lo-
cates the MEL item in an MEL document and determines
the at least one operational limitation from the MEL item.
[0008] According to some implementations of the ap-
paratus, the maintenance query module accesses a plu-
rality of deferred maintenance records from the mainte-
nance information system and determines an MEL item
from each of the plurality of deferred maintenance
records. The MEL data module can determine at least
one operational limitation associated with each of the
MEL items. Also, the operational impact can be associ-
ated with the plurality of deferred maintenance records
based on the at least one operational limitation associ-
ated with each of the MEL items.
[0009] According to certain implementations of the ap-
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paratus, the operational impact corresponds with an im-
pact of operating the vehicle.
[0010] In some implementations of the apparatus, the
vehicle includes one of a plurality of vehicles of a vehicle
fleet. The maintenance query module can access at least
one deferred maintenance record for each of the plurality
of vehicles from a maintenance information system and
determine an MEL item from each of the deferred main-
tenance records. The MEL data module may locate the
MEL items in respective MEL documents each associat-
ed with one of the plurality of vehicles and determine at
least one operational limitation associated with each MEL
item. Furthermore, the impact assessment module can
determine an operational impact associated with the at
least one deferred maintenance record for each of the
plurality of vehicles. The impact assessment module can
be further configured to determine a fleet operational im-
pact associated with the deferred maintenance records
of the plurality of vehicles based on an aggregation of
the operational impacts of the plurality of vehicles.
[0011] According to certain implementations of the ap-
paratus, the MEL data module searches the MEL item in
the MEL document for key terms. The operational limi-
tation can be determined based on results of the search
for the key terms.
[0012] According to another embodiment, a system in-
cludes a maintenance information system that stores a
deferred maintenance record, which includes an MEL
item identifier associated with a deferral of maintenance
of a system fault on a vehicle. Additionally, the system
includes a deferred maintenance apparatus that deter-
mines the MEL item identifier, locates an MEL item as-
sociated with the MEL item identifier in an MEL docu-
ment, determines at least one operational limitation as-
sociated with the MEL item, and determines an opera-
tional impact associated with the deferral of maintenance
of the system fault based on the at least one operational
limitation.
[0013] In some implementations of the system, the de-
ferred maintenance apparatus automatically queries the
maintenance information system to determine the MEL
item identifier. The system may also include a data net-
work. The aircraft, maintenance information system, and
deferred maintenance apparatus can communicate with
each other over the data network. According to certain
implementations, the maintenance information system
can store a plurality of deferred maintenance records
each associated with a deferral of maintenance of the
system fault associated with a respective vehicle of a
plurality of vehicles of a vehicle fleet. Additionally, the
deferred maintenance apparatus can determine the MEL
item identifier for each of the plurality of deferred main-
tenance records, locate the MEL items associated with
the MEL item identifiers in respective MEL documents,
determine at least one operational limitation associated
with each MEL item, and determine an operational impact
associated with the deferral of maintenance of the system
fault for each of the plurality of vehicles of the vehicle

fleet based on the at least one operational limitation as-
sociated with the respective MEL item. In one implemen-
tation, the deferred maintenance apparatus determines
a fleet operational impact based on an aggregation of
the operational impacts associated with the deferral of
maintenance of the system faults for all vehicles of the
vehicle fleet.
[0014] In yet another embodiment, a method includes
obtaining at least one operational limitation associated
with deferred maintenance of a vehicle. Additionally, the
method includes determining an operational impact as-
sociated with the at least one deferred maintenance
record based on the at least one operational limitation.
[0015] According to some implementations, the meth-
od may also include determining an MEL item identifier
from a deferred maintenance record, where the at least
one operational limitation is obtained from an MEL doc-
ument based on the MEL item identifier. According to
one implementation, the method also includes querying
a vehicle maintenance information system to access the
deferred maintenance record.
[0016] In some implementations, the method further
includes categorizing the at least one operational limita-
tion into one of a plurality of operational impact catego-
ries, comparing the at least one operational limitation to
at least one predetermined impact factor associated with
the one of the plurality of operational impact categories,
and assigning an impact value to the at least one prede-
termined impact factor based on the comparison of the
at least one operational limitation to the at least one pre-
determined impact factor. The operational impact can be
determined based on the impact value. Also, the opera-
tional impact can identify an operational impact associ-
ated with the one of the plurality of operational impact
categories.
[0017] According to certain implementations of the
method, the at least one operational limitation includes
a plurality of operational limitations and the at least one
predetermined impact factor includes a first predeter-
mined impact factor associated with a first operational
impact category of the plurality of operational impact cat-
egories and a second predetermined impact factor as-
sociated with a second operational impact category of
the plurality of operational impact categories. Categoriz-
ing the plurality of operational limitations can include cat-
egorizing a first operational limitation of the plurality of
operational limitations into the first operational impact
category of the plurality of operational impact categories
and categorizing a second operational limitation of the
plurality of operational limitations into the second oper-
ational impact category of the plurality of operational im-
pact categories. An impact value can be assigned to the
first predetermined impact factor based on a comparison
of the first operational limitation to the first predetermined
impact factor and an impact value can be assigned to
the second predetermined impact factor based on a com-
parison of the second operational limitation to the second
predetermined impact factor. The operational impact can
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include a first operational impact based on the first impact
value and a second operational impact based on the sec-
ond impact value. The first operational impact can be
associated with the first operational impact category and
the second operational impact can be associated with
the second operational impact category.
[0018] In some implementations of the method, the at
least one operational limitation includes a plurality of op-
erational limitations each categorized into the one of the
plurality of operational impact categories. The at least
one predetermined impact factor can include a plurality
of predetermined impact factors associated with the one
of the plurality of operational impact categories. The plu-
rality of operational limitations can be compared to re-
spective predetermined impact factors of the plurality of
predetermined impact factors. The impact values can be
assigned to each of the plurality of predetermined impact
factors based on respective comparisons of each of the
operational limitations to an associated one of the plu-
rality of predetermined impact factors. Additionally, the
operational impact can be determined based on an ag-
gregation of the impact values.
[0019] The described features, structures, advantag-
es, and/or characteristics of the subject matter of the
present disclosure may be combined in any suitable man-
ner in one or more embodiments and/or implementations.
In the following description, numerous specific details are
provided to impart a thorough understanding of embod-
iments of the subject matter of the present disclosure.
One skilled in the relevant art will recognize that the sub-
ject matter of the present disclosure may be practiced
without one or more of the specific features, details, com-
ponents, materials, and/or methods of a particular em-
bodiment or implementation. In other instances, addition-
al features and advantages may be recognized in certain
embodiments and/or implementations that may not be
present in all embodiments or implementations. Further,
in some instances, well-known structures, materials, or
operations are not shown or described in detail to avoid
obscuring aspects of the subject matter of the present
disclosure. The features and advantages of the subject
matter of the present disclosure will become more fully
apparent from the following description and appended
claims, or may be learned by the practice of the subject
matter as set forth hereinafter.

BRIEF DESCRIPTION OF THE DRAWINGS

[0020] In order that the advantages of the subject mat-
ter may be more readily understood, a more particular
description of the subject matter briefly described above
will be rendered by reference to specific embodiments
that are illustrated in the appended drawings. Under-
standing that these drawings depict only typical embod-
iments of the subject matter and are not therefore to be
considered to be limiting of its scope, the subject matter
will be described and explained with additional specificity
and detail through the use of the drawings, in which:

Figure 1 is a schematic block diagram of an aircraft
maintenance system according to one embodiment;
Figure 2 is a schematic block diagram of a deferred
maintenance apparatus according to one embodi-
ment;
Figure 3 is a schematic block diagram of a minimum
equipment list (MEL) data module of the deferred
maintenance apparatus of Figure 2 according to one
embodiment;
Figure 4 is a schematic block diagram of an impact
assessment module of the deferred maintenance
apparatus of Figure 2 according to one embodiment;
Figure 5 is a schematic flow diagram of an aircraft
maintenance system according to one embodiment;
Figure 6 is a schematic flow diagram of an aircraft
maintenance sub-system for determining an aircraft
fleet operational impact according to one embodi-
ment;
Figure 7 is a schematic flow diagram of an aircraft
maintenance sub-system for determining an aircraft
fleet operational impact according to another em-
bodiment;
Figure 8 is a schematic flow diagram of a method for
assessing operational impacts corresponding with
deferred aircraft maintenance events according to
one embodiment; and
Figure 9 is a schematic flow diagram of a method for
entering a deferred maintenance event into a main-
tenance information system according to one em-
bodiment.

DETAILED DESCRIPTION

[0021] Referring to Figure 1, one embodiment of an
aircraft maintenance system 10 is shown. The aircraft
maintenance system 10 includes an airline system 20, a
deferred maintenance apparatus 30, and a data network
40. The airline system 20 and deferred maintenance ap-
paratus 30 communicate with each other over the data
network.
[0022] The data network 40, in certain embodiments,
transmits digital communications between the aircraft air-
line system 20 and the deferred maintenance apparatus
30. The data network 40 can be a wireless network, such
as a wireless telephone network, a local wireless net-
work, such as a Wi-Fi network, a Bluetooth® network,
and the like. Similarly, the data network 40 can include
other wireless-type communications, such as optical
communications (e.g., laser and infrared) and electro-
magnetically-generated communications (e.g., radio
waves). In another embodiment, the data network 40 in-
cludes a wide area network ("WAN"), a storage area net-
work ("SAN"), a local area network ("LAN"), an optical
fiber network, the internet, or other data network known
in the art. The data network 40 can include two or more
networks. In a further embodiment, the data network 40
includes one or more servers, routers, switches, and/or
other networking equipment. The data network 40 can
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include computer readable storage media, such as a hard
disk drive, a mass storage unit, an optical drive, non-
volatile memory, random access memory ("RAM"), or the
like. In certain embodiments, the data network 40 is two
physically separate data networks such that one data
network is coupled to the airline system 20, and another
data network is coupled to the deferred maintenance ap-
paratus 30.
[0023] Generally, the airline system 20 maintains and
controls the operation of one or more aircraft 22. As de-
picted, the airline system 20 can include a maintenance
information system 24 that monitors the maintenance of
the aircraft 22 and stores information concerning the
maintenance of the aircraft. The airline system 20 may
also include operators 26 that manually perform mainte-
nance on the aircraft 22, make decisions concerning the
maintenance of the aircraft, and enter maintenance in-
formation into the maintenance information system 24.
Although the system 20 is described as an airline system
associated with commercial aircraft, the system can
maintain and control the operation of any of various other
vehicles, such as non-commercial aircraft, watercraft,
cars, trucks, buses, etc.
[0024] The maintenance information system 24 and
operators 26 of the airline system 20 also execute a de-
ferred maintenance entry process 202 (see Figures 8
and 9). Generally, the deferred maintenance entry proc-
ess 202 facilitates the elective deferral of maintenance
on the aircraft 22. The process 202 includes detecting a
system fault on an aircraft, such as aircraft 22, at 230.
The system fault can be an indication that a system, com-
ponent, part, or other portion of the aircraft 22 has mal-
functioned, has broken, been disabled, or has failed to
operate in an expected or normal manner. The system
fault can be generated automatically via fault monitoring
systems of the aircraft 22, and an operator can be alerted
of the fault via a maintenance information system, such
as system 24. Alternatively, the system fault can be gen-
erated based on visual recognition of the fault by an op-
erator.
[0025] After a fault is generated or triggered, a mini-
mum equipment list (MEL) document is accessed at 232
to determine if the maintenance for repairing the fault is
deferrable. The MEL document can be accessed manu-
ally or automatically through computer-based methods.
The MEL document is either a physical or an electronic
text-based document that contains a list of MEL items.
Each MEL item includes a fault, an item identifier identi-
fying the MEL item, such as a number, and operational
limitations associated with the fault. Each MEL item or
fault listed in the MEL document corresponds with a sys-
tem, instrument, equipment, component, etc. of the air-
craft that may be inoperative for flight as long as the pro-
vided operational limitations associated with the fault are
met. The operational limitations include conditions and
restrictions that must be met in order to defer mainte-
nance of the fault. For example, the operational limita-
tions may include conditions and restrictions that limit the

maximum time a fault may be deferred, require certain
actions or inspection be performed prior to deferring the
fault, require periodic inspection of the portion of the air-
craft triggering the fault, limit the flight or performance
conditions under which the aircraft may be flown, require
systems of the aircraft indirectly associated with the fault
to be operating normally, and any of various other oper-
ational limitations.
[0026] In some implementations, each aircraft 22 of an
aircraft fleet has its own corresponding MEL document.
In yet other implementations, each aircraft type or aircraft
configuration of an aircraft fleet has an associated MEL
document. According to yet further implementations,
each aircraft fleet has one MEL document that applies
to each aircraft of the aircraft fleet. The MEL document,
including the faults, item identifiers, and operational lim-
itations, from aircraft to aircraft, or aircraft type to aircraft
type, or aircraft fleet to aircraft fleet, may be the same or
different. Additionally, MEL documents can be periodi-
cally updated. Accordingly, it is common for operators to
separately check the MEL document for each fault, even
if the fault is the same as a previously deferred fault.
[0027] If the fault is listed in the MEL document and
the operational limitations are met, maintenance for cor-
recting or repairing the fault can be deferred at 234. De-
ferral of maintenance at 234 may also depend on other
operational considerations set forth by the airline or air-
craft operators. Maintenance may be deferred at 234 to
increase customer utility. In addition, other reasons for
deferring maintenance may exist. After a decision to de-
fer maintenance occurs at 234, the deferred maintenance
entry process 202 includes performing any actions nec-
essary to accommodate the limitations in the MEL doc-
ument corresponding with deferral of maintenance at
236. After the necessary actions are performed at 236,
the process 202 includes creating a deferred mainte-
nance record at 238 based on information entered by the
operators associated with the aircraft. The deferred main-
tenance record includes the fault or maintenance being
deferred, the MEL item identifier from the associated
MEL document, as well as information regarding the ac-
tions performed at 236 and/or other information, such as
the aircraft associated with the record. The deferred
maintenance record is then stored in an airline mainte-
nance information system, such as the system 24, at 240.
The airline system 20 can utilize the deferred mainte-
nance record to track and monitor deferred maintenance
of one, some, or all aircraft of an aircraft fleet maintained
and controlled by the airline.
[0028] Generally, the deferred maintenance apparatus
30 obtains information regarding deferred maintenance
events, determines operational limitations associated
with deferred maintenance events, and determines op-
erational impacts associated with the deferred mainte-
nance events based on the operational limitations. As
defined herein, operational impacts may include actual
operational impacts or the probability of operational im-
pacts. As depicted, the apparatus 30 includes a mainte-
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nance query module 32, an MEL data module 34, and
an impact assessment module 36. Referring to Figure 2,
the modules 32, 34, 36 cooperate to determine opera-
tional impacts 54 based on information from a deferred
maintenance record 50 and MEL document 52. The
maintenance query module 32 accesses deferred main-
tenance records from the maintenance information sys-
tem 24 of the airline system 20, and determines MEL
items from the maintenance records. As shown, the
maintenance query module 32 communicates with the
maintenance information system 24 over the data net-
work 40 using any of various electronic communication
protocols. The maintenance information system 24
grants the maintenance query module 32 access to de-
ferred maintenance records stored in the maintenance
information system 24. In some implementations, the da-
ta network 40 is a secured network and the maintenance
information system 24 requires the supply of proper se-
curity credentials from the maintenance query module
32 in order to gain access to the deferred maintenance
records. The maintenance query module 32 may seek
and gain access to all deferred maintenance records
stored in the maintenance information system 24, or a
selected one or selected few of the deferred maintenance
records stored in the maintenance information system.
Access to the deferred maintenance records may include
storing a local copy of the records in memory of the main-
tenance query module 32 specifically or the apparatus
30 generally.
[0029] Each deferred maintenance record accessed
by the maintenance query module 32 is associated with
and includes a single MEL item corresponding with a
single deferred maintenance action. Additionally, a de-
ferred maintenance record may include an MEL docu-
ment identifier identifying the MEL document in which
the MEL item is located. Furthermore, in some imple-
mentations, the MEL document in which the MEL item is
located can be inferred based on the MEL item, the air-
craft 22, aircraft fleet, airline, or other information. Ac-
cordingly, the maintenance query module 32 is further
configured to determine the MEL item, which can be in
the form of an MEL item identifier 66, from each deferred
maintenance record. In some implementations, the main-
tenance query module 32 accesses a plurality of deferred
maintenance records from the maintenance information
system 24, and determines a plurality of MEL items each
associated with a respective one of the records. The
maintenance query module 32 may determine the MEL
item and MEL document from a deferred maintenance
record according to any of various techniques. According
to one technique, the maintenance query module 32 que-
ries a designated database field or fields of the deferred
maintenance record and assigns the value of that field
as the MEL item and MEL document, respectively. In
another technique, the maintenance query module 32
utilizes a key word search powered by a key word search
tool to locate the MEL item in the deferred maintenance
record.

[0030] Referring to Figure 3, the MEL item or MEL item
identifier 66 determined by the maintenance query mod-
ule 32 is utilized by the MEL data module 34 to locate
MEL items in an MEL document. Accordingly, the MEL
data module 34 includes an item identification module
60 that locates the MEL item in the MEL document 52
based on the MEL item identifier 66. The item identifica-
tion module 60 may utilize a key word search powered
by a key word search tool to locate the MEL item in the
MEL document 52. In some implementations, the MEL
data module 34 accesses the MEL document 52, which
can be stored on the maintenance information system
24 or other system of the airline system 20, via the data
network 40. A local copy of the MEL document 52 can
be stored in memory of the MEL data module 34 specif-
ically or the deferred maintenance apparatus 30 gener-
ally.
[0031] After the item identification module 60 locates
the MEL item in the MEL document 52, a limitation mod-
ule 62 determines the operational limitation 68 or limita-
tions associated with (e.g., categorized or grouped with)
the MEL item. Operational limitations, if any, are listed in
the MEL document 52 in association with (e.g., grouped
or classified with) the corresponding MEL item. For ex-
ample, in some implementations, an MEL document 52
includes a plurality of MEL items listed one after another.
Each MEL item includes text describing the MEL identifier
66, the fault corresponding with the MEL item, and any
operational limitations (e.g., restrictions and/or condi-
tions) associated with the MEL item. The limitation mod-
ule 62 is configured to search the text associated with
the MEL item located by the identification module 60 to
determine the operational limitations of the MEL item.
[0032] According to one implementation, the limita-
tions module 62 includes a key word search module 70
and a key word database 72. The key word search mod-
ule 70 is configured to search the MEL document 52,
more particularly the MEL item associated with a given
MEL item identifier 66, to locate key words associated
with operational limitations. The key words may be stored
in the key word database 72, and include key words his-
torically associated with operational limitations listed in
MEL documents. The key word search module 70 often
is necessary because the text used by airlines to describe
operational limitations in MEL documents may vary from
airline to airline, and even from aircraft to aircraft. There-
fore, the key word database 72 includes key words, which
the key word search module 70 searches for, that are
often commonly or universally used to describe opera-
tional limitations in MEL documents across multiple air-
lines and aircraft. The operational limitations 68 deter-
mined by the limitation module 62 are utilized by the im-
pact assessment module 36 to determine the operational
impacts 54.
[0033] According to some implementations, the MEL
data module 34 includes an impact categorization mod-
ule 64 that categorizes the operational limitations 68 into
one of a plurality of operational impact categories. The
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impact categorization module 64 may categorize the op-
erational limitations 68 in this manner before the opera-
tional limitations are utilized by the impact assessment
module 36. Therefore, in some implementations, cate-
gorized operational limitations are generated by the MEL
data module 34 and utilized by the impact assessment
module 36. The plurality of operational impact categories
includes any of various operational categories that may
be impacted by the deferral of maintenance. In one im-
plementation, the plurality of operational impact catego-
ries includes two or more of maintenance impact, crew
impact, passenger impact, economic impact, and other
impacts. According to some implementations, operation-
al impact could include the probability of operational risks
associated with the operation of aircraft.
[0034] The impact categorization module 64 may be
configured to take an uncategorized list of operational
limitations from the MEL item of the MEL document 52
and categorize them into desired operational impact cat-
egories according to predetermined categorization rules.
The categorization of the operational limitations by the
impact categorization module 64 may be based on key
words found in the operational limitations, or other tech-
niques known in the art. Alternatively, the operational lim-
itations may be pre-categorized in the MEL document 52
according to desired operational impact categories. In
such implementations, the operational impact categori-
zation module 64 recognizes the pre-categorization, and
categorizes the located operational limitations 68 accord-
ingly. According to some implementations, the impact
categorization module 64 categorizes some of the oper-
ational limitations into one operational impact category
and categorizes other operational limitations into another
category. In one implementation, one operational limita-
tion may be categorized into multiple operational impact
categories.
[0035] Referring to Figure 4, the impact assessment
module 36 includes a comparison module 74 and an ag-
gregation module 78. Generally, the comparison module
74 compares the operational limitations 68 from the MEL
data module 34 to predetermined impact factors to de-
termine if, or to what degree, the predetermined impact
factors are met by the operational limitations. Then,
based on the comparison, the comparison module 74
assigns an operational impact value to each of the pre-
determined impact factors. The operational impact value
may be associated with a probability of operational im-
pact. In some implementations, a predetermined impact
factor is either met or not met by the operational limita-
tions 68. Therefore, in such implementations, the com-
parison module 74 will assign either one or another op-
erational impact value (e.g., "yes" or "no", or "0" or "1").
However, in other implementations, a predetermined im-
pact factor can be met by various degrees. Therefore, in
these implementations, the comparison module 74 will
assign an operational impact value corresponding with
the degree by which the predetermined impact factor can
be met (e.g., "1", "2", or "3", or "low", "medium", or "high").

[0036] Each predetermined impact factor corresponds
with a potential, distinct operational action that may be
necessary for deferring maintenance. Accordingly, the
predetermined impact factors correspond generally with
the operational limitations 68 found in MEL documents.
For example, each operational limitation has a corre-
sponding predetermined impact factor. However, be-
cause the description of the same general operational
limitation may differ from one MEL document to another
MEL document, and/or one MEL document may have
more operational limitations for a given MEL item (e.g.,
fault) than another MEL document, the predetermined
impact factors of the comparison module 74 may not be
exactly the same as the operational limitations 68 from
the MEL document 52. Therefore, the comparison mod-
ule 74 compares each operational limitation 68 to the
predetermined impact factor most closely related to the
operational limitation to determine if, or to what degree,
the predetermined impact factor is met. The predeter-
mined impact factors can be stored in an impact factor
database 76 of the comparison module 74.
[0037] The aggregation module 78 of the impact as-
sessment module 36 aggregates (e.g., combines, sums,
averages, etc.) the operational impact values assigned
to each predetermined impact factor. Then, the aggre-
gation module 78 compares the aggregated operational
impact value to at least one aggregated operational im-
pact value threshold. The aggregated operational impact
value may be associated with a probability of operational
impacts. Based on whether the aggregated operational
impact value meets the at least one aggregated opera-
tional impact value threshold, the aggregation module 78
determines the operational impact 54. In this manner,
the operational impact 54 is based on an aggregation of
the operational impact values assigned to each of the
plurality of operational limitations or corresponding pre-
determined impact factors. According to some imple-
mentations, the aggregated operational impact value is
compared to a plurality of aggregated operational impact
value thresholds each associated with a different oper-
ational impact 54. For example, the plurality of aggregat-
ed operational impact value thresholds may include a
low, medium, and high threshold corresponding to a low,
medium, and high operational impact 54, respectively.
[0038] The operational impact 54 may be a single op-
erational impact associated with the aircraft 22 as a
whole. Alternatively, in some implementations, the oper-
ational impact 54 may include multiple operational im-
pacts each associated with a respective one of the plu-
rality of operational impact categories. In such implemen-
tations, the aggregation module 78 separately aggre-
gates the operational impact values assigned to each
predetermined impact factor for each operational impact
category. Accordingly, each operational impact category
will be assigned a separate aggregated operational im-
pact value and associated operational impact by the ag-
gregation module 78. Then, if desired, the aggregation
module 78 may aggregate the aggregated operational
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impact values of the operational impact categories, and
compare the resultant operational impact value to one or
more predetermined thresholds, to determine an overall
operational impact of an aircraft. In a similar manner, the
aggregation module 78 may aggregate multiple overall
operational impact values each associated with one of
multiple aircraft of an aircraft fleet, and compare the re-
sultant operational impact value to one or more prede-
termined thresholds, to determine an overall operational
impact of an aircraft fleet.
[0039] As mentioned above, the plurality of operational
impact categories can include a maintenance impact cat-
egory, a crew impact category, a passenger impact cat-
egory, and an economic impact category. Each impact
category can include multiple predetermined impact fac-
tors, which can be correlated to operational limitations
68, that affect the operational impact associated with the
impact category.
[0040] The maintenance impact is associated with the
operational impact that deferred maintenance has on the
maintenance of the aircraft 22 for which maintenance
has been deferred. Predetermined impact factors of the
maintenance impact category can include, but are not
limited to, maintenance actions required before each
flight day, required before each flight, and required to
other related systems on the aircraft. According to one
example, the operational limitations 68 for all deferred
maintenance on an aircraft as determined by the MEL
data module 34 may include one maintenance action re-
quired before each flight day, two maintenance actions
required before each flight, and no maintenance actions
required for other systems on the aircraft. In such an ex-
ample, the comparison module 74 may assign operation-
al impact values of ’1’, ’2’, and ’0’ to the respective pre-
determined impact factors of the maintenance impact
category. The aggregation module 78 may then aggre-
gate the operational impact values by summing them
such that the aggregated operational impact value for
the maintenance impact category is ’3’. If the predeter-
mined aggregated operational impact value threshold is
’2’, for example, the aggregated operational impact value
meets the threshold, and the aggregation module 78 de-
termines the operational impact 54 for the maintenance
impact category to be an operational impact correspond-
ing with meeting the threshold, which can be ’high’ in
some implementations.
[0041] The crew impact is associated with the opera-
tional impact that deferred maintenance has on the crew
of the aircraft 22 for which maintenance has been de-
ferred. Crew operational impact can be related to actions
required by the crew in order to defer maintenance. For
example, predetermined impact factors of the crew im-
pact category can include, but are not limited to,
weight/CG limitations, performance adjustments, and
special procedure requirements. Similar to the example
described above in relation to the maintenance impact
category, the operational limitations 68 may correspond
with one or more of the predetermined impact factors of

the crew impact category, and appropriate operational
impact values may be assigned to the impact factors by
the comparison module 74. Then the aggregation module
78 may aggregate the operational impact values and
compare an aggregated operational impact value of the
crew impact category to a corresponding threshold to
determine an operational impact for the crew impact cat-
egory. The passenger impact is associated with the op-
erational impact that deferred maintenance has on the
passengers of the aircraft 22 for which maintenance has
been deferred. Passenger operational impact can be re-
lated to limitations placed on passengers in order to defer
maintenance. For example, predetermined impact fac-
tors of the passenger impact category can include, but
are not limited to, whether one passenger is affected,
whether more than one passenger is affected, whether
passenger systems/services are affected. Similar to the
example described above in relation to the maintenance
impact category, the operational limitations 68 may cor-
respond with one or more of the predetermined impact
factors of the passenger impact category, and appropri-
ate operational impact values may be assigned to the
impact factors by the comparison module 74. Then the
aggregation module 78 may aggregate the operational
impact values and compare an aggregated operational
impact value of the passenger impact category to a cor-
responding threshold to determine an operational impact
for the passenger impact category.
[0042] The economic impact is associated with the op-
erational impact that deferred maintenance has on eco-
nomic considerations of the aircraft 22 for which mainte-
nance has been deferred. Economic operational impact
can be related to limitations placed on economic efficien-
cy in order to defer maintenance. For example, prede-
termined impact factors of the economic impact category
can include, but are not limited to, weight restrictions,
extra fuel requirements, extended-range twin-engine op-
erational performance standards (ETOPS) limitations.
Similar to the example described above in relation to the
maintenance impact category, the operational limitations
68 may correspond with one or more of the predeter-
mined impact factors of the economic impact category,
and appropriate operational impact values may be as-
signed to the impact factors by the comparison module
74. Then the aggregation module 78 may aggregate the
operational impact values and compare an aggregated
operational impact value of the economic impact cate-
gory to a corresponding threshold to determine an oper-
ational impact for the economic impact category.
[0043] Referring to Figure 5, the operational flow of
one embodiment of an aircraft maintenance system 100
is shown. The aircraft maintenance system 100 includes
features analogous to the features of the aircraft main-
tenance system 10, with like numbers referring to like
elements. Therefore, the description of features of the
system 10 may apply equally to the analogous features
of the system 100. The aircraft maintenance system 100
includes a maintenance query module 132 that accesses
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a maintenance information system 124 of an airline sys-
tem. From the maintenance information system 124, the
maintenance query module 132 obtains a plurality of de-
ferred maintenance records associated with an aircraft.
For example, the maintenance query module 132 obtains
a first deferred maintenance record 150A, a second
maintenance record 150B, and any additional number of
deferred maintenance records as indicated by an Nth
deferred maintenance record 150N. From the deferred
maintenance records 150A-150N, the item identification
module 160 generates an MEL item list 180 by accessing
an MEL document 152 for the aircraft. The MEL item list
180 includes a listing of all the MEL items from the de-
ferred maintenance records 150A-150N.
[0044] The MEL item list 180 and access to the MEL
document 152 are used by a limitation module 162 to
generate an operational limitation list 182. The opera-
tional limitation list 182 includes a listing of operational
limitations associated with the MEL items from the MEL
item list 180. An impact categorization module 164 cat-
egorizes the operational limitations in the operational lim-
itations list 182 into any number of multiple categorized
operational limitation lists. Each categorized operational
limitation list corresponds with a respective one of any
number of operational impact categories. For example,
a first categorized operational limitation list 184A is as-
sociated with a first operational impact category, a sec-
ond categorized operational limitation list 184B is asso-
ciated with a second operational impact category, and
an Nth categorized operational limitation list 184N asso-
ciated with an Nth operational impact category. An impact
assessment module 136 determines any number of im-
pact impacts each associated with a respective one of
the operational impact categories based on respective
categorized operational limitation lists. For example, the
impact assessment module 136 assesses the operation-
al limitations from the first categorized operational limi-
tation list 184A and generates a first impact 154A indi-
cating the operational impact associated with the first op-
erational impact category. Additionally, the impact as-
sessment module 136 assesses the operational limita-
tions from the second categorized operational limitation
list 184B and generates a second impact 154B indicating
the operational impact associated with the second oper-
ational impact category. Moreover, the impact assess-
ment module 136 assesses the operational limitations
from the Nth categorized operational limitation list 184N
and generates an Nth impact 154N indicating the oper-
ational impact associated with the Nth operational impact
category.
[0045] Referring to Figure 6, one embodiment a sub-
system 102 for determining an aircraft fleet operational
impact includes a first aggregation module 178A that ag-
gregates the first through Nth impacts 154A-154N and
generates a first aircraft impact 190A indicating the over-
all operational impact associated with a first aircraft
based on the aggregation of the first through Nth impacts.
The sub-system 102 may also include a second aggre-

gation module 178B that aggregates the first aircraft im-
pact 190A, a second aircraft impact 190B associated with
an overall operational impact of a second aircraft, and
any number of additional aircraft impacts associated with
overall operational impacts of additional aircraft as indi-
cated by an Nth aircraft impact 190N. The second ag-
gregation module 178B then generates a fleet impact
192 based on the aggregation of the aircraft impacts. The
fleet impact 192A indicates the overall operational impact
associated a fleet of aircraft.
[0046] Referring to Figure 7, one embodiment of a sub-
system 104 for determining an aircraft fleet operational
impact is similar to the sub-system 102, but includes
some differences. For example, the sub-system 104 in-
cludes the intermediate step of determining operational
impacts for each impact category of multiple impact cat-
egories on a fleet level prior to determining the overall
operational impact of the fleet. The sub-system 104 in-
cludes aggregation modules 178C, which can be the
same module, that separately aggregate the first impacts
of multiple aircraft of a fleet and generate a fleet first
category impact 198A based on the aggregation. The
fleet first category impact 198A indicates the operational
impact associated with the first operational impact cate-
gory for an entire fleet. A fleet second category impact
198B can be similarly determined where the fleet second
category impact 198B indicates the operational impact
associated with the second operational impact category
for an entire fleet. Although not shown, the sub-system
104 can determine additional fleet impacts as desired.
The sub-system 104 also includes an aggregation mod-
ule 178D that aggregates the fleet impacts, such as the
fleet first and second category impacts 198A, 198B, and
generates a fleet impact 192B based on the aggregation.
The fleet impact 192B indicates the overall operational
impact associated a fleet of aircraft.
[0047] As shown in Figure 8, and according to one em-
bodiment, one method 200 for assessing operational im-
pacts corresponding with deferred aircraft maintenance
events includes executing a deferring maintenance entry
process at 202. One implementation of the process at
202 is shown in Figure 9 and described above in more
detail. The method 200 then queries an airline mainte-
nance information system to access deferred mainte-
nance records at 204. Additionally, the method 200 de-
termines an MEL item identifier from the deferred main-
tenance record at 206. The method 200 also includes
obtaining operational limitations associated with the de-
ferred maintenance record from the MEL document
based on the MEL item identifier at 208. Moreover, the
method 200 includes categorizing the operational limita-
tions into one or more operational impact categories at
210, and comparing the operational limitations to prede-
termined impact factors at 212. The method 200 further
includes assigning impact values to the predetermined
impact factors at 214 and aggregating the impact values
for each of the operational impact categories at 216. Last-
ly, the method 200 includes assigning an overall impact
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to each operational impact category based on the aggre-
gated impact values at 218 and displaying the impact
values and/or overall impact at 220.
[0048] In the above description, certain terms may be
used such as "up," "down," "upper," "lower," "horizontal,"
"vertical," "left," "right," "over," "under" and the like. These
terms are used, where applicable, to provide some clarity
of description when dealing with relative relationships.
But, these terms are not intended to imply absolute re-
lationships, positions, and/or orientations. For example,
with respect to an object, an "upper" surface can become
a "lower" surface simply by turning the object over. Nev-
ertheless, it is still the same object. Further, the terms
"including," "comprising," "having," and variations there-
of mean "including but not limited to" unless expressly
specified otherwise. An enumerated listing of items does
not imply that any or all of the items are mutually exclusive
and/or mutually inclusive, unless expressly specified oth-
erwise. The terms "a," "an," and "the" also refer to "one
or more" unless expressly specified otherwise. Further,
the term "plurality" can be defined as "at least two."
[0049] Additionally, instances in this specification
where one element is "coupled" to another element can
include direct and indirect coupling. Direct coupling can
be defined as one element coupled to and in some con-
tact with another element. Indirect coupling can be de-
fined as coupling between two elements not in direct con-
tact with each other, but having one or more additional
elements between the coupled elements. Further, as
used herein, securing one element to another element
can include direct securing and indirect securing. Addi-
tionally, as used herein, "adjacent" does not necessarily
denote contact. For example, one element can be adja-
cent another element without being in contact with that
element.
[0050] As used herein, the phrase "at least one of",
when used with a list of items, means different combina-
tions of one or more of the listed items may be used and
only one of the items in the list may be needed. The item
may be a particular object, thing, or category. In other
words, "at least one of" means any combination of items
or number of items may be used from the list, but not all
of the items in the list may be required. For example, "at
least one of item A, item B, and item C" may mean item
A; item A and item B; item B; item A, item B, and item C;
or item B and item C. In some cases, "at least one of item
A, item B, and item C" may mean, for example, without
limitation, two of item A, one of item B, and ten of item
C; four of item B and seven of item C; or some other
suitable combination.
[0051] Many of the functional units described in this
specification have been labeled as modules, in order to
more particularly emphasize their implementation inde-
pendence. For example, a module may be implemented
as a hardware circuit comprising custom VLSI circuits or
gate arrays, off-the-shelf semiconductors such as logic
chips, transistors, or other discrete components. A mod-
ule may also be implemented in programmable hardware

devices such as field programmable gate arrays, pro-
grammable array logic, programmable logic devices or
the like.
[0052] Modules may also be implemented in software
for execution by various types of processors. An identi-
fied module of computer readable program code may,
for instance, comprise one or more physical or logical
blocks of computer instructions which may, for instance,
be organized as an object, procedure, or function. Nev-
ertheless, the executables of an identified module need
not be physically located together, but may comprise dis-
parate instructions stored in different locations which,
when joined logically together, comprise the module and
achieve the stated purpose for the module.
[0053] Indeed, a module of computer readable pro-
gram code may be a single instruction, or many instruc-
tions, and may even be distributed over several different
code segments, among different programs, and across
several memory devices. Similarly, operational data may
be identified and illustrated herein within modules, and
may be embodied in any suitable form and organized
within any suitable type of data structure. The operational
data may be collected as a single data set, or may be
distributed over different locations including over differ-
ent storage devices, and may exist, at least partially,
merely as electronic signals on a system or network.
Where a module or portions of a module are implemented
in software, the computer readable program code may
be stored and/or propagated on in one or more computer
readable medium(s). The computer readable medium
may be a tangible computer readable storage medium
storing the computer readable program code. The com-
puter readable storage medium may be, for example, but
not limited to, an electronic, magnetic, optical, electro-
magnetic, infrared, holographic, micromechanical, or
semiconductor system, apparatus, or device, or any suit-
able combination of the foregoing.
[0054] More specific examples of the computer read-
able medium may include but are not limited to a portable
computer diskette, a hard disk, a random access memory
(RAM), a read-only memory (ROM), an erasable pro-
grammable read-only memory (EPROM or Flash mem-
ory), a portable compact disc read-only memory (CD-
ROM), a digital versatile disc (DVD), an optical storage
device, a magnetic storage device, a holographic storage
medium, a micromechanical storage device, or any suit-
able combination of the foregoing. In the context of this
document, a computer readable storage medium may be
any tangible medium that can contain, and/or store com-
puter readable program code for use by and/or in con-
nection with an instruction execution system, apparatus,
or device.
[0055] The computer readable medium may also be a
computer readable signal medium. A computer readable
signal medium may include a propagated data signal with
computer readable program code embodied therein, for
example, in baseband or as part of a carrier wave. Such
a propagated signal may take any of a variety of forms,
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including, but not limited to, electrical, electro-magnetic,
magnetic, optical, or any suitable combination thereof. A
computer readable signal medium may be any computer
readable medium that is not a computer readable storage
medium and that can communicate, propagate, or trans-
port computer readable program code for use by or in
connection with an instruction execution system, appa-
ratus, or device. Computer readable program code em-
bodied on a computer readable signal medium may be
transmitted using any appropriate medium, including but
not limited to wireless, wireline, optical fiber cable, Radio
Frequency (RF), or the like, or any suitable combination
of the foregoing
In one embodiment, the computer readable medium may
comprise a combination of one or more computer read-
able storage mediums and one or more computer read-
able signal mediums. For example, computer readable
program code may be both propagated as an electro-
magnetic signal through a fiber optic cable for execution
by a processor and stored on RAM storage device for
execution by the processor.
[0056] Computer readable program code for carrying
out operations for aspects of the present invention may
be written in any combination of one or more program-
ming languages, including an object oriented program-
ming language such as Java, Smalltalk, C++ or the like
and conventional procedural programming languages,
such as the "C" programming language or similar pro-
gramming languages. The computer readable program
code may execute entirely on the user’s computer, partly
on the user’s computer, as a stand-alone software pack-
age, partly on the user’s computer and partly on a remote
computer or entirely on the remote computer or server.
In the latter scenario, the remote computer may be con-
nected to the user’s computer through any type of net-
work, including a local area network (LAN) or a wide area
network (WAN), or the connection may be made to an
external computer (for example, through the Internet us-
ing an Internet Service Provider).
[0057] The schematic flow chart diagrams included
herein are generally set forth as logical flow chart dia-
grams. As such, the depicted order and labeled steps
are indicative of one embodiment of the presented meth-
od. Other steps and methods may be conceived that are
equivalent in function, logic, or effect to one or more
steps, or portions thereof, of the illustrated method. Ad-
ditionally, the format and symbols employed are provided
to explain the logical steps of the method and are under-
stood not to limit the scope of the method. Although var-
ious arrow types and line types may be employed in the
flow chart diagrams, they are understood not to limit the
scope of the corresponding method. Indeed, some ar-
rows or other connectors may be used to indicate only
the logical flow of the method. For instance, an arrow
may indicate a waiting or monitoring period of unspecified
duration between enumerated steps of the depicted
method. Additionally, the order in which a particular meth-
od occurs may or may not strictly adhere to the order of

the corresponding steps shown.
[0058] The present subject matter may be embodied
in other specific forms without departing from its spirit or
essential characteristics. The described embodiments
are to be considered in all respects only as illustrative
and not restrictive.
[0059] The following paragraphs describe further as-
pects of the invention:

A1. An apparatus, comprising:

a minimum equipment list (MEL) data module
(34) that determines at least one operational lim-
itation associated with deferred maintenance on
a vehicle (22); and
an impact assessment module (36) that deter-
mines an operational impact (54) associated
with the deferred maintenance based on the at
least one operational limitation;
wherein at least one of the MEL data module
and impact assessment module comprises one
or more of hardware and executable code, the
executable code stored on one or more compu-
ter readable storage media.

A2. The apparatus of paragraph A1, wherein the
MEL data module (34) categorizes the at least one
operational limitation into one of a plurality of oper-
ational impact categories, and wherein the opera-
tional impact (54) is associated with the one of the
plurality of operational impact categories.

A3. The apparatus of paragraph A2, wherein the plu-
rality of operational impact categories comprises at
least two operational impact categories selected
from the group consisting of maintenance impact,
crew impact, passenger impact, and economic im-
pact.

A4. The apparatus of any of paragraphs A2-A3,
wherein:

the MEL data module (34) determines a plurality
of operational limitations;
the MEL data module categorizes at least one
of the plurality of operational limitations in a first
operational impact category of the plurality of
operational impact categories and at least one
of the plurality of operational limitations in a sec-
ond operational impact category of the plurality
of operational impact categories; and
the operational impact comprises a first opera-
tional impact (54) associated with the first oper-
ational impact category and a second operation-
al impact associated with the second operation-
al impact category.

A5. The apparatus of any of paragraphs A1-A2,
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wherein the impact assessment module (36) assigns
one of a plurality of operational impact values to the
operational limitation, and wherein the operational
impact (54) is determined based on an assigned op-
erational impact value.

A6. The apparatus of paragraph A5, wherein the
MEL data module (34) determines a plurality of op-
erational limitations, and wherein the impact assess-
ment module (36) assigns one of a plurality of oper-
ational impact values to each of the plurality of op-
erational limitations, the operational impact (54) be-
ing based on an aggregation of the operational im-
pact values assigned to each of the plurality of op-
erational limitations.

A7. The apparatus of paragraph A6, wherein the op-
erational impact (54) is one of a plurality of opera-
tional impacts, each of the plurality of operational
impacts being associated with a different aggregated
operational impact value threshold.

A8. The apparatus of any of paragraphs A1-A2 or
A5, further comprising a maintenance query module
(32) that accesses at least one deferred mainte-
nance record (50) associated with the deferred main-
tenance from a maintenance information system
(24) and determines an MEL item from the at least
one deferred maintenance record, wherein the MEL
data module (34) locates the MEL item in an MEL
document (52) and determines the at least one op-
erational limitation from the MEL item.

A9. The apparatus of paragraph A8, wherein:

the maintenance query module (32) accesses a
plurality of deferred maintenance records (50)
from the maintenance information system (24)
and determines an MEL item from each of the
plurality of deferred maintenance records;
the MEL data module (34) determines at least
one operational limitation associated with each
of the MEL items; and
the operational impact (54) is associated with
the plurality of deferred maintenance records
based on the at least one operational limitation
associated with each of the MEL items.

A10. The apparatus of any of paragraph A1-A2, A5
or A8, wherein the operational impact (54) corre-
sponds with an impact of operating the vehicle.

A11. The apparatus of paragraph A10, wherein:

the vehicle (22) comprises one of a plurality of
vehicles of a vehicle fleet;
the maintenance query module (32) accesses
at least one deferred maintenance record (50)

for each of the plurality of vehicles from a main-
tenance information system (24) and deter-
mines an MEL item from each of the deferred
maintenance records;
the MEL data module (34) locates the MEL items
in respective MEL documents (52) each asso-
ciated with one of the plurality of vehicles and
determines at least one operational limitation
associated with each MEL item; and
the impact assessment module (36) determines
an operational impact associated with the at
least one deferred maintenance record for each
of the plurality of vehicles, the impact assess-
ment module further configured to determine a
fleet operational impact (192A) associated with
the deferred maintenance records of the plural-
ity of vehicles based on an aggregation of the
operational impacts of the plurality of vehicles.

A12. The apparatus of any of paragraphs A8-A9,
wherein the MEL data module (34) searches the
MEL item in the MEL document (52) for key terms,
and wherein the at least one operational limitation is
determined based on results of the search for the
key terms.

B1. A system, comprising:

a maintenance information system (24) that
stores a deferred maintenance record (50) com-
prising a minimum equipment list (MEL) item
identifier (66) associated with a deferral of main-
tenance of a system fault on a vehicle (22); and
a deferred maintenance apparatus (30) that de-
termines the MEL item identifier, locates an MEL
item associated with the MEL item identifier in
an MEL document (52), determines at least one
operational limitation associated with the MEL
item, and determines an operational impact (54)
associated with the deferral of maintenance of
the system fault based on the at least one op-
erational limitation.

B2. The system of paragraph B1, wherein the de-
ferred maintenance apparatus (30) automatically
queries the maintenance information system (24) to
determine the MEL item identifier (66).

B3. The system of any of paragraphs B1-B2, further
comprising a data network (40), wherein the main-
tenance information system (24) and deferred main-
tenance apparatus (30) communicate with each oth-
er over the data network.

B4. The system of any of paragraphs B1-B3, wherein
the maintenance information system (24) stores a
plurality of deferred maintenance records (50) each
associated with a deferral of maintenance of the sys-
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tem fault associated with a respective vehicle (22)
of a plurality of vehicles of a vehicle fleet, and wherein
the deferred maintenance apparatus determines the
MEL item identifier for each of the plurality of deferred
maintenance records, locates the MEL items asso-
ciated with the MEL item identifiers in respective
MEL documents (52), determines at least one oper-
ational limitation associated with each MEL item, and
determines an operational impact (54) associated
with the deferral of maintenance of the system fault
for each of the plurality of vehicles of the vehicle fleet
based on the at least one operational limitation as-
sociated with the respective MEL item.

B5. The system of paragraph B4, wherein the de-
ferred maintenance apparatus (30) determines a
fleet operational impact (192A) based on an aggre-
gation of the operational impacts (54) associated
with the deferral of maintenance of the system faults
for all vehicles (22) of the vehicle fleet.

C1. A method, comprising:

obtaining (208) at least one operational limita-
tion associated with deferred maintenance of a
vehicle (22); and
determining (218) an operational impact (54) as-
sociated with the at least one deferred mainte-
nance based on the at least one operational lim-
itation.

C2. The method of paragraph C1, further comprising
determining (206) a minimum equipment list (MEL)
item identifier (66) from a deferred maintenance
record (50), wherein the at least one operational lim-
itation is obtained from an MEL document (52) based
on the MEL item identifier.

C3. The method of paragraph C2, further comprising
querying (204) a vehicle maintenance information
system (24) to access the deferred maintenance
record (50).

C4. The method of claim and of paragraphs C1-C2,
further comprising:

categorizing (210) the at least one operational
limitation into one of a plurality of operational
impact categories;
comparing (212) the at least one operational lim-
itation to at least one predetermined impact fac-
tor associated with the one of the plurality of op-
erational impact categories; and assigning (214)
an impact value to the at least one predeter-
mined impact factor based on the comparison
of the at least one operational limitation to the
at least one predetermined impact factor;
wherein the operational impact (54) is deter-

mined based on the impact value, and the op-
erational impact identifies an operational impact
associated with the one of the plurality of oper-
ational impact categories.

C5. The method of paragraph C4, wherein:

the at least one operational limitation comprises
a plurality of operational limitations and the at
least one predetermined impact factor compris-
es a first predetermined impact factor associat-
ed with a first operational impact category of the
plurality of operational impact categories and a
second predetermined impact factor associated
with a second operational impact category of the
plurality of operational impact categories;
categorizing (210) the plurality of operational
limitations comprises categorizing a first opera-
tional limitation of the plurality of operational lim-
itations into the first operational impact category
of the plurality of operational impact categories
and categorizing a second operational limitation
of the plurality of operational limitations into the
second operational impact category of the plu-
rality of operational impact categories;
an impact value is assigned (214) to the first
predetermined impact factor based on a com-
parison of the first operational limitation to the
first predetermined impact factor and an impact
value is assigned to the second predetermined
impact factor based on a comparison of the sec-
ond operational limitation to the second prede-
termined impact factor; and
the operational impact comprises a first opera-
tional impact based on the first impact value and
a second operational impact based on the sec-
ond impact value, the first operational impact
being associated with the first operational im-
pact category and the second operational im-
pact being associated with the second opera-
tional impact category.

C6. The method of claim C4, wherein:

the at least one operational limitation comprises
a plurality of operational limitations each cate-
gorized into the one of the plurality of operational
impact categories;
the at least one predetermined impact factor
comprises a plurality of predetermined impact
factors associated with the one of the plurality
of operational impact categories;
the plurality of operational limitations are com-
pared (212) to respective predetermined impact
factors of the plurality of predetermined impact
factors;
impact values are assigned (214) to each of the
plurality of predetermined impact factors based
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on respective comparisons of each of the oper-
ational limitations to an associated one of the
plurality of predetermined impact factors; and
wherein the operational impact is determined
based on an aggregation of the impact values.

Claims

1. An apparatus, comprising:

a minimum equipment list (MEL) data module
(34) that determines at least one operational lim-
itation associated with deferred maintenance on
a vehicle (22); and
an impact assessment module (36) that deter-
mines an operational impact (54) associated
with the deferred maintenance based on the at
least one operational limitation;
wherein at least one of the MEL data module
and impact assessment module comprises one
or more of hardware and executable code, the
executable code stored on one or more compu-
ter readable storage media.

2. The apparatus of claim 1, wherein the MEL data
module (34) categorizes the at least one operational
limitation into one of a plurality of operational impact
categories, and wherein the operational impact (54)
is associated with the one of the plurality of opera-
tional impact categories.

3. The apparatus of claim 2, wherein the plurality of
operational impact categories comprises at least two
operational impact categories selected from the
group consisting of maintenance impact, crew im-
pact, passenger impact, and economic impact.

4. The apparatus of any of claims 2-3, wherein:

the MEL data module (34) determines a plurality
of operational limitations;
the MEL data module categorizes at least one
of the plurality of operational limitations in a first
operational impact category of the plurality of
operational impact categories and at least one
of the plurality of operational limitations in a sec-
ond operational impact category of the plurality
of operational impact categories; and
the operational impact comprises a first opera-
tional impact (54) associated with the first oper-
ational impact category and a second operation-
al impact associated with the second operation-
al impact category.

5. The apparatus of any of claims 1-2, wherein the im-
pact assessment module (36) assigns one of a plu-
rality of operational impact values to the operational

limitation, and wherein the operational impact (54)
is determined based on an assigned operational im-
pact value.

6. The apparatus of claim 5, wherein the MEL data
module (34) determines a plurality of operational lim-
itations, and wherein the impact assessment module
(36) assigns one of a plurality of operational impact
values to each of the plurality of operational limita-
tions, the operational impact (54) being based on an
aggregation of the operational impact values as-
signed to each of the plurality of operational limita-
tions.

7. The apparatus of claim 6, wherein the operational
impact (54) is one of a plurality of operational im-
pacts, each of the plurality of operational impacts
being associated with a different aggregated opera-
tional impact value threshold.

8. The apparatus of any of claims 1-2 or 5, further com-
prising a maintenance query module (32) that ac-
cesses at least one deferred maintenance record
(50) associated with the deferred maintenance from
a maintenance information system (24) and deter-
mines an MEL item from the at least one deferred
maintenance record, wherein the MEL data module
(34) locates the MEL item in an MEL document (52)
and determines the at least one operational limitation
from the MEL item.

9. The apparatus of claim 8, wherein:

the maintenance query module (32) accesses a
plurality of deferred maintenance records (50)
from the maintenance information system (24)
and determines an MEL item from each of the
plurality of deferred maintenance records;
the MEL data module (34) determines at least
one operational limitation associated with each
of the MEL items; and
the operational impact (54) is associated with
the plurality of deferred maintenance records
based on the at least one operational limitation
associated with each of the MEL items.

10. The apparatus of any of claims 1-2, 5 or 8, wherein
the operational impact (54) corresponds with an im-
pact of operating the vehicle.

11. The apparatus of claim 10, wherein:

the vehicle (22) comprises one of a plurality of
vehicles of a vehicle fleet;
the maintenance query module (32) accesses
at least one deferred maintenance record (50)
for each of the plurality of vehicles from a main-
tenance information system (24) and deter-
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mines an MEL item from each of the deferred
maintenance records;
the MEL data module (34) locates the MEL items
in respective MEL documents (52) each asso-
ciated with one of the plurality of vehicles and
determines at least one operational limitation
associated with each MEL item; and
the impact assessment module (36) determines
an operational impact associated with the at
least one deferred maintenance record for each
of the plurality of vehicles, the impact assess-
ment module further configured to determine a
fleet operational impact (192A) associated with
the deferred maintenance records of the plural-
ity of vehicles based on an aggregation of the
operational impacts of the plurality of vehicles.

12. The apparatus of claim 8, wherein the MEL data
module (34) searches the MEL item in the MEL doc-
ument (52) for key terms, and wherein the at least
one operational limitation is determined based on
results of the search for the key terms.

13. A system, comprising:

a maintenance information system (24) that
stores a deferred maintenance record (50) com-
prising a minimum equipment list (MEL) item
identifier (66) associated with a deferral of main-
tenance of a system fault on a vehicle (22); and
a deferred maintenance apparatus (30) that de-
termines the MEL item identifier, locates an MEL
item associated with the MEL item identifier in
an MEL document (52), determines at least one
operational limitation associated with the MEL
item, and determines an operational impact (54)
associated with the deferral of maintenance of
the system fault based on the at least one op-
erational limitation.

14. The system of claim 13, wherein the deferred main-
tenance apparatus (30) automatically queries the
maintenance information system (24) to determine
the MEL item identifier (66).

15. A method, comprising:

obtaining (208) at least one operational limita-
tion associated with deferred maintenance of a
vehicle (22); and
determining (218) an operational impact (54) as-
sociated with the at least one deferred mainte-
nance based on the at least one operational lim-
itation.
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